Potent activation of RhoA by Galpha q and Gq-coupled receptors.
Heterotrimeric G proteins of the G(i), G(s), and G(q) family control a wide array of physiological functions primarily by regulating the activity of key intracellular second messenger-generating systems. alpha subunits of the G(12) family, Galpha(12) and Galpha(13), however, can promote cellular responses that are independent of conventional second messengers but that result from the activation of small GTP-binding proteins of the Rho family and their downstream targets. These findings led to the identification of a novel family of guanine-nucleotide exchange factors (GEFs) that provides a direct link between Galpha(12/13) and Rho stimulation. Recent observations suggest that many cellular responses elicited by Galpha(q) and its coupled receptors also require the functional activity of Rho. However, available evidence suggests that Galpha(q) may act on pathways downstream from Rho rather than by promoting Rho activation. These seemingly conflicting observations and the recent development of sensitive assays to assess the in vivo levels of active Rho prompted us to ask whether Galpha(q) and its coupled receptors can stimulate endogenous Rho. Here we show that the expression of activated forms of Galpha(q) and the stimulation of G(q)-coupled receptors or chimeric Galpha(q) molecules that respond to G(i)-linked receptors can promote a robust activation of endogenous Rho in HEK-293T cells. Interestingly, this response was not prevented by molecules interfering with the ability of Galpha(13) to stimulate its linked RhoGEFs, together suggesting the existence of a novel molecular mechanism by which Galpha(q) and the large family of G(q)-coupled receptors can regulate the activity of Rho and its downstream signaling pathways.